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(54) SEMICONDUCTOR MEMORY 
(57)Abstract* 

PROBLEM TO BE SOLVED: To provide a 
semiconductor nnemory which has high 
reliability of operation even in a high operation 
frequency and in which circuit scale and current 
consumption are reduced. 
SOLUTION: This memory is a semiconductor 
memory outputting data synchronizing with an 
external clock signal, and is provided with a 
first frequency divider 61 generating a first 
internal clock signal by frequency-dividing a 
supplied external clock signal, a DLL circuit 59 
delaying variably an external clock signal, a 
second frequency-divider 65 generating a 
second internal clock signal by frequency- 
dividing a signal outputted from the DLL circuit 
59, and a data control section 29 outputting 
data in accordance with the first internal clock 
signal and the second internal clock signal. 
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■^comtaSr 2 n ( n (iS^ ) ^W^fecOgtrfei? n -y iJ'^ 

^-t^mmt Lxmrn-r^ <r t j: •? . Miei'i-gsj? n -y 

St ^ |llB#lc^$-i±-g> f -b y h^eSr $ <^lcfili./ctt 

U yj?--ri.^N'-y 7 r 'J ViJ^^ISi: , ^^^ixhf-^iH 
ijmmm^^zm CX vh%(n'f- -? S: J'l-SP^tii^lf -i. T- 

mieA -y 7 r U >'^''#gT^«$ii^c«-^^^^Wt;S 
miie>'< -y 7 T y ^^J-'^ST^filt^iXTtm-f 5rc«-JS Lxm 

-cortaj^ D -y ^ (t-f 2r^-r ^n-c^^jg^gt . 
mnti.zmtx. met- ^ {ti:^$ijffl)«-^5-^/s-r s r 

[000 1] 
[0002] 

t y ( D R A M ) (i, m^<nnmittmm%-nitRx/ 



DRAMtciJV-iTJi:. :?o.y ^ffi-^CIlMLTT-^'<55 
A^^i:/JSrfi=■^>-^^^-^xDRAM (SDRAM) 

^^T'^WT-r^U'f h (DDR) 1jiti^im^tlX\.^h, 

tea. :L<r>i>Y)R-nii,>:.i.i9U'y9m^cY.mfKm.9 

[0003] tA^L=5r**^>. ^»Sl<OlSv^^'a-y :?ft# 

L;t Q >y c^mm-z i h nmimz\m.^ii^hhtz 
ib. ^mm^}3:i^j:o zbizx*)\>^umi^mt^mmi 

[0004] ^c:t\ ±Mmi^m^m<Dmmi. itc-f 

Zcr)Xo^j:mm^^-ti>mkcr>^im.^miZ':> 

^^xmm-h. 

[ 0 0 0 5 ] Hi ii, ^^^mi^wcom^^wi 

•trnvh h, miiz^^tL^jidiz, z co^mmimi^ 

mi, VN'-yKi. 3. 5. 33i:. :J'D-y :^'>''<>y 7 r 
7. 8b. avvVV-C-y^r 9i:. tJi-JlSl Ik, 3V 
^h'iOl^l 3i:, DLL (Delayed Locked Loop) 0 

K 1 5 1 , tii:'jfi-t±fiitiHiss 1 7 1 . 0 ' mmmss i 9 
b. ISO' mm^m2ib. iiimmsii2 3b. mm 

[H]g§2 5t, ^^:'J2 7k. y'-mm&i29b. ffi^J 
A-y7r 3 1 i:2rfiii.l>. rc:T\ 0 • ffeaHlgS 1 9 {4 
'J-KavyHrftSiSMiHigS (0- ) 35b:^^yi' 
(0* ) 39i;S-#*, 18 0* fftiSlll8l2 Hi:l;-K 
3V>'^':ft^fgiaIl]^S ( 180' ) 3 7i::i!?'>>'^' (1 
8 0- ) 4 1 tSr-^tf. 

[0006] -5-LT, :7D-y^>\'.y7T7, 8J4, J'hSP 

^u y^iE^c ktmi^$iXtJ'<-y Kiat/^h^i?n y 
:5'fl-^/ck*^«*&$ilS>'\--y H3tC»^$il^« ^ 
ti. 3WhV^.y7r 9{i:3-eyHcom3&J«*&$tL^ 
^^°■y H5lcjg^$a. ^JSfll l{4:?a-y^yN'"y7r 
7, 8tCjggg$fLi., tfc. 3vyK|g^g?l 3t4^n 
>y ^^<'y y r 7St^'3 K/x'-y 7 T 9 (cS^^ix. D 
LL (Delayed Locked Loop) ElKl SJi^J-ilSl 1 

[0007] ttz. tlJ:^3ft-t±fi!tlHlfiS17{4DLLlI18S 
1 5l,zmn^tl. 0' ffeilElS&l 9X1^1 8 0- IfellHI 

m2nt^m^i 1 b^^yvmm^i ssi/^dllei 

881 5t;jg^$ix2., $<bt3. mmm^23iio° m 
aHlBS 1 9 atX 1 8 0 • t&ailI8& 2 1 , i 

Jt, gSaiIll»2 5(4riv:^HfZiSa51 3fcSi^§*l, ;>« 
^ y27(4g!asiHl882 5CC^iei$fi4. ttz. T-^Vi 
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mSl>1 9{i, ^ai|aIiES2 5Rl^tlJ:»jSWa52 3t^i^$ 
t\.h. -?-LT, 7r 3 H4, T^-:5'$iJffllgB2 9 

D*iai^]$il|,.'1-y H3 3*^'ai:^J^-<>y7r3 ICfg^;? 

C00 08] t^T(c±5V^T, lM.<r>i.o^£m^^^'fh 

m.%<r>^MMm^m.'^w^^'^wMh. /^-y k i 3 

clkx^3i-Jl-t-|)CIi:{c;a: 0, l*IIS^'a-y :J'ft-^clkeOz. 
clkelSz. clkoOz, clkol8zS:4fi£-r.2). 

[0009] — F5(cfltj^$ix/j3v^'K<i. 
3v>-hV'< y7T9icJ; DSffi^ix. a-^yHfglilSl 
3tc:A:J3$ixl). -eLT. n-^^KIS^lSi 3l4U-^' 
3-7>- KreadS-^figLT , U- K3 V>- Vn^Umm^ 

(0- ) 3 52SttX'J-K3-7VKAiSir^IaIJ& ( 1 80 
• ) 3 7i:B?ffiig882 5l:fl^*&f 6. iCir. U-Kn 
-7 y Y^ms.mmL ( 0 ' ) 35 $ 3 v y K 
*^'rtSPi?o -y i?ft^clkeOztClllKliLTA:'3?fX/c t COT- 
$>i.*^5*-&M*aL, U-h'3^>K:ftSi2iEIl]i?S ( 1 
80' ) 37{4«*&$ix^>:3vyH3{)<rta5^'a-y^'fi-^ 
clkel8zClnI^LTA:^J^iX5t*^*^2rM*DLT, ^/x 
mtli:b$iJ»«-^&aj:^3$'Jfflia5 2 3'\«*&-r^. 
CT. I*l«|5^' n .y ^'fi-^clkelSzcO^affllirtSSi? D •/ 
fi-^clke0ztfO{4ffi(C^L 18 0' "TiXJtttfDi: 

[00 10] DLLHISSl 5(4. :«-;ggSl llcj: 

'5^$ix:^l*IgC^a-y^'^-f-clkeOz, clkelSz, clkoO 
z, clkol8z^0r^B*PBl5i]l-r-5«C:i:(Cj: P«3gP:J'D-y 
rJ'ft-^clkeOz, clkelSz, clkoOz, clkol8z(C>rtLT , $> 
tLifi%i D L LESS 1 5 t-^hn -y K 3 3 ^T'^SS4 3 iOg 

■^oclkeOz, oclkelSz, ocIkoOz, oclkol8zSr5fefi£-f-i) . 

[0011] OTlci5V»T , 0 1 ^.z^^fd-zWhc^^M 

cOJ®^S:lftBj-f 6. ^tSii>^. 02 ( a ) ^1^02 
(m) i^tC, U — h'aWKreadj!)*^?"/ h' 

JflXB (:7D.y^) :«-Cffla-ri>B#ra^i{t3iixf>:ef^JTo 
*»<i>x-^Dn (nJig^iSc) *V^•.y H 3 3*><om:>3S 

[00 12] *-ril2 (b) - (e ) £0^»Jg4 6{3^$ 
ixSi^l;, i'hgC^O y^'ft#ckt;a-cJV^T. 
1 ltCj:0 2^jg$il7trtS?^'o.y:?'^-^Ike0z, clke 
18z, ClkoOz. clkol8z*^4E!t$ai. . .IClT'. *Jg4 4 
(ii'hgC o .y fi-t c k |5l^ Lf>: [*lgp 7 n >y fi-f-cl 
keOz, clkel8z5:^L, 2S;J^4 5(4J'|-gPi5'0 y :7ft-f-c 
k ?:KI£$-li:yt:^|.g|5^' o y ^ fi-^/ c k tclaJ^L^^^rtgp 
^'Ov^'^^clkoOz.clkolSzSr^'r. t.fz. F*jS$^'a-y 



^'fi#clkel82. clkolSzJi. -iix-^ftlp^^^u-v^im 
clkeOz. clkoOzl^S*LTfilLffl*«l 80* -TilfsTtc^fc $ 
ill.. 

[00 13] ta!-5T, 02 (b) St/02 (c) tCS^;^ 
tihXolZ, mumUi^ o .y ^ fi^clkeOzJi^'l.gS^' n 
•y ft-^/ c k coffiSiSBO^ o -y o;^*- i^^EK^ 
ix. 1*1^:? o -y ^ ll-§-cl kelSzJiii'f-^;? o >y ff-f-/ c 
k<05St#BcO^' Q -y j?o;^i^*>^>1t^$h.?> . 

[0 0 14] dllhssi 5tcJ: '3aM;^it>t 

mt. mB4 9ii^m4 5i,zMm-th, -r^i^^b. mt 

im2 (b) ^^^^$i^l,rtg|5^'^■y^'^i^lkeOzc7)#■f• 
4 A^H-^^tifz:^ a -yi^li^ D L L0K 1 5 {C J: 0 ffi^ 

mmmm^ti. 02 ( f > i^s^sixTtii^gp^'a-y^it-t 

oclkeOzO*-^ 6 mi^^ilt: ^ a y i: . 

[0015] ~:fj. V - H3 v>- vn&mMmss ( 0 

• ) 3 5{4. flt*&$fl/il*I^^D-y:?fl-^clkeQz{ca-:5 
V^T. 'J-KrJ'7yKread^5'|-gC^'0-y:?fi-^cki:^ 
fflHO' ■C-g{tIRo;t.lt^i21SL, 02 (j ) 
flTtfi-^ractpOzS-^fe^-^l. . ^fc<IOfl-^actpOz{±, 
A:Jj ^iXJtrtSP:? o -y ^ffi-^clkeOziO— Jl^^cor^VN^f 
V'^WSrfi-rSfi-^j: $ix. (0' ) 39l,z^ 
i^^ix?,, ^rfc\ li-KrJvyH:ft^|2i?lug| (180 

• ) 3 7ti:. tt*&§iX5tl*lgB^'a-y:7ft-^ikel8zt-« 
■cyv>T . U - K 3 vy KreadJ-i'hgp^ o -y rJ'ff-^c k i: 

fiffinieo" x'^im-of.zztimmL. ±fey-K 
3 K^sfg^iuK ( 0 • ) 3 5 1 mmizmi^-r^ . 

[00 1 6] -eUT, (0' ) 3 9 {4. DLL 

HIKl 53&>^ai^J§^l-t|*I^i?D-y^'fi-^lko0z. ocl 
kol8ztCj£tT, )i<J:02 ( k) RXm2 ( 1 ) 
iX^fi-^latz. oeOz$::t^-r^. ^ LT^^jTo J: 0 , 
02 (f) fcS^$ix;ti*lS5^'o-y^<i-§x)c!ke02<0## 

6 D -y ^ J^I^COr? D -y tCJJJ t-T . L-f 

Xi^>-*^'6C7)T-^'D 1— D4*^ f-:J'©Jfflia!2 9& 
X/OiiJ^^-y 7 T 3 1 2::ri- L.T)ii<Ji:>'N'-y H 3 3 i "9 JI-SStB 

[00 17] 'SrJo. Mailfi]i^2 5<4U-H3V>'Fread 
l=^BtT>^'J2 7 J: '5±IBt-^'D l~D4^Mi^»-ai 

t. T-^S!i^2 9A.^#&-r-5. LT. -T-mm 

gP2 9{4. ai:^3WffllgP2 3*^*b«*&$iX3t7-'-:5'$iJffl!ffi 
^tC/SfriST-:?D l~D4«rai^J>'N'-y7r 3 I'^v^ 
l&-fl>. $^>C. ilJ:'3>'<-y7T3 l«£U:'3<I-^5feBElHlK 
1 7A^^>ft*&$ix^>:(t#outpix, outp2xi:i5t:.T. -f- 

[ 0 0 1 8 J jjUiT&J. 0 1 iZT^^ixtzm^^^mmm 

mmiztiif !> T-'- :? Mia LtSf^coiMBJ-C* * ijK l^lTiZ 

ii^^xmnzyr^^ixfz^mmmw.^mfii'ti>^m<r> 

[001 91 03<4. 01(C^$iUtDLL|llKl 5<50 
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t^ixh. ±t>. vyoA^^9o\±. mK95t. aj 

:hJ<-/yr (^$-) 9 6. y^-mM.97. 
9 9 (iia 1 ^i/irJi-iSS 1 1 i: (Bl tilEBtP^Sr W-r 
[0020]*f>:, l/2:}J-jgisIS§9 4(C{±rtg6:J'n-y 

^^9Amfy^—^Wi^9 9\.z\m.^f\.h, ttz. >- 
ix, mzMmi3i^9 2i:mm-ti. ttz. m-mmm^ 

9 2(DX:nmti/2-!ii-m\3\^9 4i,zmn^ti. tii:^m 

t^-mmms%9 1 iztuf^mmt^m^^eerimm^mt 

-^^M^Xoizm&t^. 
[ 0 0 2 1 ] ^ C: T', ^-mmw\^ 9 1 lzlifH^9 a -y 
^'il-f-clkeOz. clkelSz. clkoOz, clkol8z3i^et*§$ix, 

iiraEiH]SS9 2 tzfctt-siiSB^rai Ri t^mfzirMM 

$iX/>:i^^^n-y ^fi#oclkeOz, oclkelgz, oclkoOz. 
oclkol823b«^$il. itifi^tLh, ttz. i^vi-v9)^-f 
yrl, 8*^^>^-^13^[3S§9 1 2•/^LTfcB:^>'^'■y 7r 
3 1i-eMSMK$r r|*igBi?Q y^'>'N-^j tnf^fcli, 

^iei-- r u * niK 9 0 Jitsrt^ o -y ictjit s m 

t 0 0 2 2 1 iXt' , iKD L L1IIS& 1 5 <73t!)#<50«lS5: 

seoj-rs. ±fe^-stA'm~^oii5siiiK9 1 , 9 2«. 

fi, mi^-? vv'jxs 9 3\timiMmss\,z^mm 
-5-Lr, fiimssHSSBJi, urii;*iiiK90 

*^f>!±J:^)$n.i.:?'S-^D .y ^fl-^clkri: 1 /2^^J1II11 
K 9 4 ixl> o y i?«-tclkouti: $rit« L . 

^ a _ ^ n .y (t-^cl kr<^fi[ffl*J ^ o -y rJ'fi-f-c lkout<7) 
{S[ffit::?t LT , fi-f-clkeOzO— jflSB:Jj-;^J{t 

ii®-t^J;3l;:i^7hl'>'':^:S'9 3$:paj-r^, L 

l^'7Y\yV'7.-9 9 3i)^:L(r>i.^\,zmm^iXhZ.t\.Z 
J: 0 , rtSU^ o .y ^'^x-J^^CtJft-SSSi^P^JiF^gU:? o -y 
^1I-^clkeOziO-Jl^r5i-<?5ft$ t f>:«>. J'hgp^ n -y 

[00 2 3] *7t, ±ie<?) r i/2^ig[n]ssj 9 4(s, 

l|-jiSlHlK9 1 tCA:^$iX^fi^C01 i7Q-y^5fe$-ig 



•I., 

[0 024 ] OT(CfcV'>r. ±ieDLLIlJg§l 5<7)i!)^ 
$-ll4(?5iS^?^l2S:#sSL-POj;0i¥t<SfB^-rS« ^ 

C 0 0 2 5 ] tr, y K 1 \<z^^^h.tzmA ( a ) 
^§ixl)^'l-gp^'D-yi?li#ck{i, iaitc*;?il;'::4i-JS 
SI It^iOtiJ'J^^fL. 114 (b) {cS^$*V7tl*lg5^o 

•y:?fi-^clkeOz*^^^$ix?,. ^fc, 04 (a) 

4(b) tc^^iisidic, m^m\^m:mht^^. 

SS^' Q -y C k <?)«-^ D -y tCti 0 ^ 

:t«$iXfcrt«S^'a-7^'fi#clke02£!D# 

^' D .y ic{i-?-^Oi;*.ii*^ *9 -f S >-^'*^-gC-r -S. i'hgp 
n -y li-^ c k c7)#-t 13] t*-^ , -r=5ri5 

{0026] ^LT, (*lSP^'o-yi7(t-^clke0z{S, 1/ 
2^i§lllSS94lcfcv^T2^JS$ix. 04 (c) 1^5^? 

o y J?fi#clkout(S|g-51®[lISS 9 2at/Ur U ;erlHlK 

9 0 2rii'9, 04 (d) H^$ix|>;S^5-i?n>yi?ft-^ 
clkrA-'^Sixi,, ::C:-C\ 04 (d) 

t . 5 - rJ' o y ^' fi-^l krtS «^cl kout{:*t 

t T , l^r 'J ;!> HIK 9 0 Cfc»t 4 SS«f(SD t /itteffl 

[00 271 nn'To(r)9-i^y^\zii\\ 
T . D -y ^rt-f-clkrOir -feJiTSf? J:: -y ^-'^ ^ n 

>y ^'(t-tclkoutOi:*>T*^''3x -y i-'fc— gc$-tt?. i 0 
IC. fi[fflJtl!^5 5»iv-7Wi^'>?,:J'9 3S:i«St, ^ 

zMw^^ 9 2mf'm—&m^ 9 1 (rt^mwmn 
T 3t^to^mY o<rm<rmf^\L%f\.h . i^t-^x. 04 

(e ) lz9r:^ixhXdt,z. IS-il®lI]SS9 1 
tli.rt^Jj'o.y^fi-foclkeOzJi, a3i0S&9 1 
X:t}^tli.[^^^a y :^m^clkeOzlZlciLX . iKK^^J 
T 3 A^-ij^^JT o iT't |31 tB^raTib^^MT 1 *»^>B* 
S'JT2tt-<^i^lSI/i{tii®$ixS. -etTfia|;ttf, 04 

( e ) l,Zi3\,^Xli. rtgP;?O y^|t#c]ke0zCD2tf0## 
*%$itf.:^ u -y ^ tc«jEB-ri> rtSB^ o -y :?(i-ft)clkeO 
^ n -y ^' 4 <7)#-^*% $ ixT v> ^ . 

1 0 0 2 8 1 <*:tc04 ( f ) {c^$iiSJ:d(c, rta!^ 
D -y :7fl^oclke02CD4<?)#-§-*^#$ix/,::?a -y ^ izm 
tX. ^l^lJTo^c:fcV^■C^^•'y H 3 3*»4.T-^'*^ai:<]$ 
it. m^ff3tzm4 (a) t=^^Sit;t^|.gp^'a>y^'«^c 
k O 4 <^S^*sft$il;t ^' a .y (;:|S|^ LTT-:y *sai 

100 29] pxttimsizT^^tLtzDhLm^i 5cr>m 

f^-C'S)l>*^ ^riJ;</|HJK9 0*»^>a}:*3$ix2):J^S-:7 
D y:7ft-vclkrcofi[ffl*i, l/2:5^-J^IiI8§9 4*»/J>tli:^ 
$ixi>:;'D-y^'ft-tclkout<7)4'T-||— SMiH]K9 KcA 
rtSS^' Q >/ ^' m-^cike02(?5-;g»l4J-5feox y i;^ 
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1 0 0 3 0 ] mzm 5 - mi t,z^^tLtzmk<7)if a ^ 

^.f^-yyTicom^^^-^^smx-h?). tc)y. muz 

[003 1] mStZTjk^tlHoiZ^ :7 0>/^'/N*y7T 

7l±. I NV 1 — I NV3t, N^^:^^)UM 

h5yi;x^PTi~PT4 1?-^;?^. N^-^^^ti-mo 

S b 9 >- i^';^ ^ N T 2 CO MCJ'hSP :? n -y ft-f- c k 
Pm^^fl. N^-v^-;HVlOSh5yi^A:J'NT3<0y 

N^-v^-;HV10S h5:^i^'^:?NT IJUfP^A-^-^l-M 
OSb7>>''>?.:J'PTl , PT4i0y-MC{i. 

y^ji-m^ e n z ^ . 

[ 0 0 3 2 1 -J-LT. ^—fJl^^e n z*«^W U'^ 

^ I) ^' n -y .y 7 T 7 i^Jgtt-fL^iil) i: . ^'l-gP;? 
u-y:?fl-f-ck, ydcizmttzf^^^a-y^ig^clkx 

too 3 3] *7tI16{i, iai{C^^^iX3tfi£*iO:^J-^S 

I 10:^fi£?r^-riH]fi8ia-C'^bS. H6C^$fi^J:d 

ic. ^issi 1 {i^ I NV4 b . m—i^m^sii 

I I aRifm-^mms^i ih^-tts. ^lx. m-^ 

l ati, NANDHSSI 00~1 Q8Ar/^> 
yN'-^ I NV5Sr#^, ^~5J-iS[B]?& 1 IbtiNAND 
tllKl 0 9--1 1 7mf^^yj<—^ I NV6S:#tf. 
t0034] -eLT, ^— ^^-J^HSSl 1 atirtgS^o-y 
i'm^clkz.^ji^m LTI*lgP:? D -y ^'(l-f-clkeOz, clkel8 
z$-r^t, ^H^i-iflsJBSl 1 b{irtS|5i?D.y^(i-tclk 
xS:3J-^t-CF«3gP;?D'y:5'ft-?-clkoOz, c]kol82^*fefi!c-r 
-i.. Hi. 'f>^-«-iJ'INV4tCffi*§$il 

[0035] i:j±(,z^^f^m^io^mmmmmii. d 

ft-f c k. /c k(cj; ')r-:S'ffl:^7i^$iJffli$^i.|.tOT' 

fi. ?FgPi7n-y7fi-^2:^J^LT{2fflc7)^^^S|gj<r)|*I 
gB^D.y:7ft-^5r^i-&/i*^, ISf^gP^J'n-y i^li-^Sr 

*^S>&. $ttC{4. MDLL|llBS5 9<7)|BlSS^mOJi:;^ 

^, DLLIllSS5 9<7)SS2rffiT$-fr-&i:l^3raS*««> 

!>. 

[0036] 

imm't^fzi^t.z^j:^iXfziier)X'h 0 . SutSf^i?!^ 
[0037] 



h-oX. «*&$n;tngtt^ D -y ft^$r:«-ig-r S C: b (c 

i '?m-tof*igPi7D -y 9mm±fS.-t^m-<7i^m^&. 

^-<rifyU9'a'y9m^^^-fhW>-<n^^^Wb , 
H— <^rtg5:?n -y ^'(i-f-fcSg-Orta!^ o >y (c 
iStT. 'r~'^^)^^^h^—^]i!>:h^^kbimx.fz^ 

bt:m.b-th^mmi'(mw^m^-th:ib{zx^'rS: 

&^tih. :L<7ii.ot£^mzXti{i, J't-g!:? u-y 
mL-fhZbiziiK)^ 7-'-^ai*^S*>^,i'f-gP;?D-yi? 

[0038] z^x\ mm^mi. ^m-^ d -y ^'n-^t 
(f . ^-co^jg b ^-<r)^m^^<r>nm ^ fc s c t 

A-'T'^l). ^7t, m%^mi. X-n^ixh9\:t-y9m^ 
cO<4fflSr2n ( ntig^) J1^5t«0^o -y ^'fi-^^ra 

[0039] m-<^^m^mbm-<^-i^m^m 

■t^zbi>X'^h. :i<DJ:o^^mz^tLi£. m~cr>^ 
m^^bmi:(r>-!ifm^m<^mi^i:9^m-r& z t 

»^^^bt:mmtkxmzmm-$-it6zbi)^x'^:h. 
t ti . ^-hsp*^ k mi^-r ■!. 3 y H <t 0 U -b -y b ^ 

$ w-f & ^ 1 1 -rixtf , m-cn^m^m. b m-(r>^m^ 

[0040] t/^, iif^^mm^xt. m^%fiib%^9 

b. mi^^tii>T—^tiimmm^izmtxm^<r>y'~ 

•y ^m^izmm tx r- ^^tii:h-th^mmi^sx' 

izmm^^hmm^^b. ^^'/yrvy^^^mx'^^ 
ixfzmmi^mixm-<7)if^Si9n-y^m^^±^-r& 
m--0-i^m^f&b . mm^m'htii:fj^ixfzmm^m 

Lxm—<r>^U9 a -y ^m^^^^-thm~ff>^^^WL 

b. S-c7)|*igp;7D-y ^ft-f-t^Zc7)|*|g[5:?a.y^ft-^ 

bizmtx. 'f—9\!i,mmm^^±m-h^-'$>\i!,-n 
mmm^^m^WLb ^mttzz t ^m^b^h^mz 
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[004 1] 

[ 0 0 4 2 ] 117 ti, ■:if-wn<r)m.m<r)i\^miz\^h^mw 

3, 5. 3 3i:. ||—i?c? 7r 5 1. 5 2 t . 

l|-^^•y:J'>'^'•y7r 5 3. 54^. U-b-yM5JB50 
fc. avvhVN'-y^r 9i:. 3v:^Ki2g|gBl 4i:. D 
LL (Delayed Locked Loop) HISS 5 9 i:, |g— ^"-Jftg 

6 1 i: , t^-^m^ e5t. thtim^^&msie s t , 
mu29t. mti^^'vyrs itimt^. zzx\ o 

' maiII886 7(iU-Fav>-K^|iKigMil]S| (C ) 
lltA'^y-Sr (0* ) 73tS:-^A, 18 0' f&JMHI 
K6 9{iU-H3V>'H:ft^i5,liHl?§ (ISO* ) 7 5 
bil'f^y^ (180* ) 7 7 t^-^tf. 
[0043] w.rt:\ II— :J'n.yi?A.y 7r 5 1 , 5 2 

gP;?CJ.y:?ft-f-/'c k*^'«*&$itl»'N--y K3{Cjt«g$ft 

*ysu-fe-y MIISS5 0»im-;5'O'y>i'yN'.y7T5 
1. 5 2{wtgM$ix. II— :?'D-yi5'^^'-y7r5 3, 54 
(i, l|-:?n -yi7A-y:7r 5 1, 5 2ai^U-fe-y MUSI 
5 0i;S^Six^. t/c, 3vyKyN'.y7r 9(i3Vi^ 
K c o m36^«^&§i^&''^••>' H 5tCgf^$iX. 3V>' Hfg 
taasi 4(iSI— ^a y:7>'N'>y7T 5 latfaWFy-x-y 
'P7 9\.Z\mt^i\.h. 

[00441 t.fz. DLLII1K59J4. •J-b-yM51B&5 

0i:mi:i7o-yi?ys'-y7T 5 3, 5 4tJS^$ix|,, t 
/c. 1 «lHr -y M1IS&5 OSl^H-;? d -y 

A' .y 7 r 5 3 IzS^^fL, »Zra-^§5 6 5 {4 U -fe y b 
iIlK5 0XVDLLIl]S§5 9t3tSg?$*x^„ 
[0 04 5] ^f^. ai:']m-f-^fi!c[s]S&6 3J4DLLI118I 

5 9{c«^$ix^. t/LN 0- mmm(>n,z-^^ixfz 

U-H3-7>'H:ftgi2iSlHlW (0' ) 7 12Slt'fl8 0' 

(180' ) 7 5(4^-^)^156 It 3-7 yMSiJaqi 
4{c«iK§*i, (0' ) 7 3(4'J-h'3V>'H 

:^mSliIsl8§ ( 0 " ) 7 1 2Rl^^-cH-;gfl6 5 tcjg^^ 
(180° ) 7 7«4U-H3-7>'h'^imS 
ISHgS (18 0' ) 7 5&t/IIZt»igg§6 5tCtggg$i'L 
S<c>C. |il:^3$iJi3ai2 3(4*>!7y^ (0* ) 7 3& 
V^ti^y^ (18 0* ) 7 7(:m$-fxS. iTt, ggttS 



[HlSS2 5{43V>Kl2.^gpi 4lwjf^$ix, >^ D 2 7 
\.m.^m^2 5\,zim^ixh. *3t. T?-i'SllfflIS52 9 

{4. miMm25Rx/^fimm^23i,zmm^ix^ . 

tX. mtj^^'yyr 3 1 J4. x-:J'$Wgg2 9Xi;^ai:^ 
fi-f4jSlHlSS6 3{Clt^$*T.|,. ^fc. T-:^D*<aJ:'3 

$iXi.^N--y K 3 3i)itii^^< y 7 r 3 1 tclggg$^t-l. . 

[0046] a±.izis\,^x . ^mmcommizi^h^mi^ 

IZ. ^hi^i:mm-ri>'J±'yhl£i^5 0i:mtX\^&Z 

tie*)?., isfiz. ^<r>^mmmmm<^mi^cr>wm 

Sr, ll8cO?feJB0Sr#HiLo-pittHHt-S. =5rfc, ddf 
l40!!tLT^-^'r>'i^36«6<O^SriKBH-ri). ■^=5:i5 
*>, 08 ( a) ayi28 (k) (C:T^$fL|)J:-5(C. l>- 
Hav>'Hread*VN->y F 5tCfltJ^?ilf^^S'IT 1 ^^icjj'h 

*^>N'-y H 3 3*^<^ai:ft$fl.?>tcOi:-r?.. 
[0047] ^-r. >'N''y K 1 ^Z^.:fJ$i^fzm8 (a) IZ 

?l-gE^n-y^fl#/ck{4, l|-^a-y:?yN'-y7T5 

1. 5 2icA:']$ix§. -et-c. :itLk<r)i'm^u y^ 

ii^ck, /ck{4, H-^J'n •y^'A.y^r 5 1. 5 2 
(ciiJ^W^il, F*?gg;7n y^fi-^pdiclkx. pdicJkzj&i 
^SiT-S. $<^lc, dCOI^SC^^U^y^fl-f-pdiclkx. p 
diclkz{4^ix-rixl|- ^' o -y ^'>'\- -y 7 t 5 3 . 5 4 ictt 

[0048] CCT, HH^y-O-y^^/N'-y^T 5 3, 54 
{4. f*tPt<iaBJ-f I.J:dtc, 'J-b>y 5 0 *»^> 
«*§$ix^ft-§-csux, csuzKiOJiitt/^JSttA^SiJffllS 
ii, igtt^t,$fi.TV^i.fc#W4, rtSB^n-y^ffi-^pdic 
Ikx, pdiclkztCJSt:.T^$iX7tl*ia5:70-y ^ft-^icl 
kz. diclkx2-DLLIH|fS5 9{C#*&-tSt^fc. F^gP:^ 

^•y^m^dicikz^m-i/^m^e lizm^^-th. ±mz 

*>v%T. DLLlllSS5 9(::«|&$ixS|*|g5^n.yi?ft^ 
diclkz, diclkx{4, -'t-yHl. 3 iz^i^^tltinmi' ^ 

•y^m^ck. /ckl,ZMLX^m$ti^j:^^tzi'>. DL 
L|l]S&5 9{-A;'3$^l-i)|*IgP^o.y^{t^<7)gC<4. 01 

oT. *^*fe«7)jg®t:^SDLL|lI»5 9{4, EllC^^ 

[0049 J H— ^'D y^>'<-/7r5 l*»i5>aJSj 
^iX3'crtlS^O'y^ft-^pdiclkx(4. ^vyHlg^^l 
4tcflt|§§iT,s^ ^tX. CLcon-^yh'lgligpi 4{4. 
^•^•y h- 5Jll^av>'FVN'.y 7t 9 Sr:fr Lxe^l&SiXit 'J 
-Ka-?>'Kread, ^-fhnvVH. -fXh^-h'^-e 

- H3vy Hread$:|g^L/iJS-&tC{4. 'J 2 7*>£5 
S!i^^ajLf^x-:?S:T-:?M1fllSI5 2 9'^jMSiW^S-ll^t 
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iSlilllSS (0- ) 7 1 i:: U-H3-7>b'ftmSlilHlli!S 

(18 0' ) 75 Ri/mtam^ 2 5^mf^-t^ . 

[00 5 0] ^^c. ^— ^^/SSb6 iti, X:^^ti^P^3 
^'a-y:^'fi-tdiclkz$-2^J3L. 08 (b) . ( c ) O 
5dtJK8 0l;:7F$iX-g.l^^^a-y^'fi-f-iclkeOz, iclkelS 
z^^m-h. ZZX\ l^gP;?o-yi?fi#iclkel8z(i. 
rtSei?o yi7ft-^iclke0zt::WLtfiffl**18 0' -fix 

tzi:><r)t^ix^. m-ox, [18 (b) aiA'Hs (c ) 

^ $ fx -S i d <C , 0IJ i. JfrtSP D -y fi^i c 1 keOzii^'f- 

$iX, rtgP^ o >y ^'fi-f-iclkel8z{iJ'|-gB:5' n y^m^c 

cort a >y ^ (t-f-i ci keOzJi 'J - H 3 v :x 
t^HISS (0- ) 7 lC«*S$iXs l*lS5:?n>y:7fi-f-iclk 
elSzJi y - K 3 V >- K^I-SimillSS (ISO* ) 7 5 

[00 5 13 S^ilc. i;-K3vyKftJKi2M[Hl8S (0 

• ) 7 Hi, «|&$iX^»J-H3-7>Hread*i|28 
(b) fc^^ill. J: d{C;rtgP^n>y^'fi^iclkeOzi:|nI 

^tTB^^JT i t:A^)$iT-''-i:¥'i^tJ'>:«-&tC{4, 08 
(h) C^^ixSfi-^actOzSr^^t, (0 

• ) 7 3^mt^-t^<, -etT, ^<7)ff^ract0z{i, A:^ 
^tlfzfH^-^^'/ ^'«■f•iclke0z^7)-JillBcoH''^-^ l^'^. 

^'Hss (180' ) 75i.';-F3v>' 

HreadA^'iaS (c) (Z^^iX^rtSP^ O -y ^{I^iclkel 
8zi: lalMUT A:*! t n& Uz^lzii. fi^ract 
ISz^^L, (180° ) 77/K«|&-r-l.. 

[00 5 2]-:^, DLLIlISg5 9*-^>aj^3§iXf^|*|gp 
:5'D.y^^i-9clkdx, clkdz{4, ^s'-y H 1 , StCfitf&S^iX 
D -y ;7ft-f- c k , / c k CS^ LT:«-J^?iXT V ^ 
^^■>fl^-C'S>2)«i. ;fx'^><50|*igp;?n-y i?fl-vclkdx. c 

\kd2i±m~^m^ 6 5 tztti&^fi-c 2^3-j^$ix«. . -e l 

08 ( d ) *>4>08 ( g ) 0^?e8 1 {C^$fl§rt 
SB:J'0-y:7ft-^oclkeOz, oclkelSz. oclkoOz, oclkolSz 
*^^^$iX. X7'>y:5' (0° ) ISmfij'^y-? ( 1 8 
0- ) 7 7^«*§$/lS. ^tiZtl^<7)f*i^ifa-y^m 
-foclkeOz, oclkelSz, oclkoOz, oclkol8z{4, 
(0° ) l^mfiJ-^V? ( 180' ) 7 7tC*5V^T. 

•fhXo^Z. iSJ^8 2lc5^$itl>(*lSP^n-y:7fi-^oclk 
eOz, oclkel8z(4, F^gS^'O -y ^'It-^clkdzCiStT^^ 
iS?B83{C^$tl.Sl*lSB^O-y:7<l-§-oclkoOz, o 
clkolSzJi. F^SSi? D -y ^'fi#clkdxtCJE tT^^^iX 

[00 5 3] ^tJ, |*lgP^'0-y^'li-§-oclkeOz. oclkelS 
z, oclkoOz, oclkol8z<4, ^'hSB^'D-y^ff-f-c k , /c 
ktC*tLTJ)7'>:*^tDLL(I18§5 9*^ii>yN--y K3 3 



atfipfc, DLL[H]K5 9tCiJtt€.a3il^S3!l«ifflS§ 

/XI., 

[00 54] LT. ( 0' ) 7 3(4. H"^^ 

)gS6 5*><i>fi|*&$iXfcrta5^'o-y:7fi-f«clkoOz, ocl 
kolSztJEt-C, )®»:08 ( i ) S.t/118 ( j ) tc^$ 
iX-S.<t^latz. oeOz&^^-r-S. ^ tT8#^jTo J: 0, 
08(d) IC^^ixfcrt^^ a -y ^fi-^oclkeOztfO## 
6*«f+4^ix^c:;'D>y^'m(50^n-y:?KJ6t.T, 
r^i^A^ecOT-rJ'D 1~D43!;>\ 7'-:5'$'JffllSP2 9S. 
ytb:>3>'N'-y 7 T 3 1 ^it\.X\m.J^'-/ H 3 3 i OJ'hSBiJi 
:>D$iXl.. 

[0 05 5] =3ri3, MtiJlIIiB2 5<iU-K3v:yh'read 
ICIEB t-C ^ * 'J 2 7 J: O ±iBT- D 1 ~D 4 SrM^?!^* 
t, T-;J'*iJfflia52 9^«*&-rS. -etT. rr-9Vm 
m2 9{i:, lll:ft$ijapgB2 3*^^>«i^$fx/C7=^-;5'M1S|!(t 
^Izmtxm'f-^D 1— D42-t±!:^J^N'-y:7r 3 1^« 
ai^)^N'-y7r3 I{4ai:)3{i-^±B!III]K 
6 3*»^,ttt&$iX/>:m-^outplx. outp2xtClEtT. t'- 

D 1 4 ^^^--y K 3 3^aj*-r-S. . 
[0056] ±ieo<k 0 (c, *IIM«o»»(c:<^2,¥^i4s 

S>^*^\ C:<7)/i*t>{C. 08{C5^$ixfv:i*I^:7o-y^ft-f- 

-S.. f=5r*)-^, mtflB— a-^S6 l*>A>tiJ:>3$ixS- 
OC7)rtgEj7 o y i?ft^iclkeOz, iclkelSztOOffljJffjSO 
^-&W±, 5'hS8i?a-yi?<t-^ck&»mi:LT0' c7){5 
fflT'rJ-7> HlSliSP 1 4*5U - H 3-?;x Kread^rSttSX 
■otz^-^Tii ,18 0* (^imx-^im-yt:: tcoi: tX 
18 0" ISSlE)SS6 9*-'«tt^l:$fx2.. ::<D/L>»^, 
^j:ti^(:>U>(y'yi^^:^^yhi'-i ^yyiji-fix.xLt 
v\ T-;?ffi:t)*%fM<7);?-f S^-^T-^r^^x^v^iti: 

[0057] filoT, Z<D^d^j:fSim^mm-ri.f.iih>l,Z 

{4. is-^Jii§6 1 k m-^mm e^t <r>mx'mm^: t 

xti^hmn^bhzb\mL\.-^fz>sb. mmikx^K m 
3 V >- h' 5: m^-r %.mzmmit:t <r>ti^-miX'h 
0T(ci3uri4. mt Lx. ^^mzmrnib 

h^^<^m^^Z'0\.\X . 09<5OS[Jie0S:#MtooiftHJ 

[00 58] i-f, 09 (b) tc^^ixSidlc. ^jS 

tgAB#t:>'N-< ^^;UtcS^-ri> ft^sttz 

i.) y-fe-y M31K5 0*>j#}l:yc®i:^^. -^fT. 
09 (a) (C^^ixSiptC, ^l-^^'a.y^fi-f-ckS- 
^^JTsJ: O^-N'-y HI , 3*^<c>A^J-t'S.t, U-t-yhUl 
K5 0(4m-:J'nv^'>'N'-y7r 5 1 . 5 2*>^ttl&$ix 
/;09 (c) {:S^$/X^F«3SJ^'E7.y:J'fi-^iclkx, pdi 
clkztcjEtT. 2:5'o.y^|tiSc-ri>. -etT, 09 

(h) {ZTTs^iXhXodZ^ ^^^CS^X)i^f\^V^lVf^^ 3&» 
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-pft-§-csuzS:a'>l^></k^-?-^l-rixS»$-<i-|. (04' 
CD ) . 

[00 5 9] ZixiZj:^. lli::?D-y^y<.y7r 5 3. 
5 4ii^mmt^ixi>, -C-LT, mz^?D -y ^?y\'-y 7 r 5 
3*»^>l±. l*lSB:?a.y^fi-^pdiclkxfcie?tT4^$il 
/2;I19 (d) lC7i^$n'g>rtg?^n-y;7fl-tdiclkz/()5, D 
LL|alK5 9aVlg-^i-iai&6 l/^tti!^$ix4 (04^ 
®) , */s:|5]:mfc, ll~:?n»/:?>'N'-y7T54*>^>«, 
rtSC:? a -y ^7ft-tpdiclkzHJS tT4)S;$ix/0H9 

(e) tC?F:$tl|.i^SC^'0-y^'ft-§^diclkx*iDLLIl]K 

5 9^ttJ&$iXl.. 

[00 601 ^tX. H— 4i-JSS*6 1Ji. rtSP^'o-y^ 

9(f) SZ/-09 ( g ) iz^^ii^xoiz. m-~i^m^ 

6 l{i|*IgS:?o-yi5'fi-f-diclkz$-2^/gL. f*lgS2?D-y 
^ii-^iclkeOz, iclkel8z5-:t^-r-i) (04"®) . JTCl 
X\ l*lggi?n-y^fi^iclkeOz<i, rtgP:?n-y ^'fi^dic 
lkz$:«fi£-r'i>ftl!D<?5i?O-y:7«<fiffl0* £0:7D-y^i: 
SiJi^^Ti^iXJtiT, -GlfflO- iO^'n-y7«0;^i3&»4>ffi« 

^teHttlc, rtg5^D y:?fi-f-iclkel8zi4, 1*1 
n -y ^<i-^diclkz2:1«^-f ^ d y ^' o 3 -^T'^iffi 
*«18 0° <0:J'o«y:^<7);^ii*»A>^^$ixl>. 

[00611 ±IE<50J: I*lgS:^'n-y>:'^t-^di 
clkz. diclkx(4, i/v:l!l#*^'S^tTV^^l^DLLIIISS 
5 9'^e^$iXBfrSB*fia^5g§ilT, 09 ( i ) ^ll/f|2 
9 ( j ) C5^$iXfcl*I^i?n? yi7ff?-clkdx, clkdz*^^ 
^$ix.?> (0*®) . -eUT. ::n4><^(*i3P^'o-yi?lt 
-tclkdx. clkdzIS, 5lzX 0 2^m^tl. 

09 (k) *>^,09 (n) {C^$iX^c[*IgP;?D-y:?ft-f- 
oclkeOx, oclkelSx, oclkoOx, oclkolSxi^^gi^tl^ 

(04®) . l*lg?:?'D-y:7fi-voclke0x. oclkel8 

x«4l*lSE^D-y^fi-^lkdz{cjtEl;T^$tL. p'ilSP^'o 
•y :?fi-f-oclkoOx,oclkol8x{4rta5^' n -y ^'ff-^clkdxtC 

clkdx, clkdz5r«t^-f «.S1?)^^'D>y:J'*<fi[ffl0* ^Oi? 
km*)'^X i^tifz±X\ fifflO' cO^'o -y 

D y :J'ffi#oclkeOx.oclkoOx*i^^$ 
ix. {2ffll80' <7)^'O y:5'(?3;%A»/i>^r?,|*)gp^'n-y:? 
fi-f-oclkelSx, oclkol8x*^'^B!t$iX.2.o 
[00 6 21 tTt, DLL|h]8§5 9{i, 09 (a) RX/ 
09 ( i ) l,z^^ixi>Xdi,z, I*ia5;?n.yi7fi^ikdz 

n-y:;'ft-§-cktfD2^D yJ?5tiC*S{iffi0° tfO^O y 
:?'4cJtLTfi[ffl*<itoJ:a>iSii#S^i^g-r.S (04 
®) . 

[00 6 3] ZCDX oiZlX. l^lSB^n-y^'d^clkdz. 
clkdx<0{afflS:. ^ivWf-SBi?D-y:?<i-^ck. /c 
kiOfifflfc}i!i;tl,:ifc(:J:0. II-^)^S6 1 tll"^^ 
jgS§6 5racO|5lWSri:i>-fc*^'T'l', 08tC^$ix;tW 



tfiX'^h. 

[0064] m^izawXii. 07(C*$fL^i|i3|ftie 

^m.(o^m^mmcr>m^mi^wmz7^ , 

[0 065] 01 Oti, 07tC*$fxyiDLLI5]8|5 9 

coiifiSS:*-raf ft i. . 0 1 o ic^^iii, i 3 1- . d l 

L0SS5 9{±. U-r'j7!?Il]SSl 6 0i;. |g-a?ill]SS9 
It. mZ3iM[Hl8S92i:. i/7Mx>'';x.^93i:. 2 
/4 ^^0881 6 3 mAim^Sbt^^t^. ts: 

sgHi®iHiK9 1 h%-^m,9 2<7)^nmmt 

lalttcofc^ill,, l-r'J;!?Il]S§l 6 0{4, 

95i:. &t)^<-y7T i^i-) 96, ys-S»9 
7, l|-:?o.y^A.y7r (:/5-) 1 6 ISt/HZ^ 
n .y ^>'N- -y :? r ( r S - ) 1 6 2 iOlif'iEMg^^ 
^i;tlHlSS*»^>^S. ttz. 2/4^)^lllS§l 6 3tc{4rt 
SP:^^D.y^«-^diclkz3!)<«*&g#l, GffiJt«f^5 5«2 

-) 1 6 2(cg^^n-i>. S/i, >-7M^i''X:?9 3c7) 

xMmmm^s siztm^ti. mzMmmi^9 2 

^mnti. ttz. mr3i®[5|K9 2c0A:*34i8{42/4 

^^mwimiesizmm^ti. tii:hmmtn.9 5t«^§ 

ill., -ett, lg-SElHlK9 2<4m-aMIl]K9 1 

[00661 :: ZX\ m~mmmS&9 l t;{4f*|^:J'n -y 
:5'ft-tdiclkz. diclkx**^*&$ia, m~®@[UK9 2t' 

fi-^clkdx, cmzi<±&^tiXtiitl$ti:h. tfz. m— 
:?D-y;7y\'.y7r 5 1 , 5 2*^A,|g-il®|alg|9 1 ^-fj- 

LX^ijf^-yyrSl tX'mtm.^i: ^^^^zi'-y^J^ 
Xi tnjAb^. ±iBUrU;??(IIS§l 6 0{4K(*|gSi7n 
■yi?^>->?.Ci3(t^(aIS«mi:|5ll:««*»/i>^i,f>:i6, 

[ 0 0 6 7 ] <J:lC, ±ISDLL|fi]8§5 90t!)-ftcoeiSSr 

liiBflt-i.. ±iem-ai/^sg-oMffiiiiss9 1 , 9 2{±, 
i^yv\yi^x99 3iiz i.-ixmmtcmmmi}^m%^ 

it, M^i/:^;? 9 3(4{afflJ:hRS5 5tcj: OSdlS) 
§ixl>« ^LX. {afflJ:b«S5 5Ji, P-T'J;e?tl]SSl 6 
0 A^<^ai^l $il|> S n .y l;-§-ndclkr 2/4 cM- 
JSID8S1 6 3*»^>fit|&?ixS^'o-y^'(i#dclkouti:$- 

ib«?L. r5-^Dy^'ft-f-ndclkrS5{5^B;{;5^D.y^ft 
■^dclkoutiO{2fflC*iftT, l*lSP:7o>y :J'«^iclkz<7) 
Z^»J^7t'<ta@-r* i d {^1^7 h l^'JX-? 9 3 S-iSSif 
i-^. -eLT, i^7M^>'';^:J'9 3*i^cr)J;a(c|ij5§ 
iti.i t {Cj: 0 , [*lgPi?n -y ^'>'^•;^^^fc^t■l.3iSB§PB^(± 

[00681 ±fie<0 r 2/4i}i-)H51»j 163 
ti, ^^^S:4fcL, fiffilt®f5 5 5lCtJ{t«>iaii<J5Jt 
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[00691 WTlCfeV^t: . ±iBDLLl5lK5 9comi¥ 
t5. ZZ Ttir- ^' til:?] ^ 4 >^'A*b#^JT o T'*> l» i: 

[00701 t-r. ^N'-y b' 1 (=tt*&$ii.^c?hia5^n y :7 

fl-tc k(ca-:?V-^Tiai 1 (a) (CTK^iXJtrtSE^'a-y 
i7fi-f-diclkzJgfK$ixi). =3rt3. l*lgC:?'u-y:?fi-^dicl 

114 ( b ) t,Z^^ixtzfiU9 n -y i?fi^iclke0z*<i^ 
^ix-l.. ^r;fc, nil (a) RX/mi 1(b) lc^§ix 

clkziO^-:? a -y tcti 0 36^<>JilC^lf#**<'t-^$ix. 
4feB£$tL/tl*I^:J'CJ -y ^'fi-ticlke0zi7)#i?o .y iJ'lcJi 
^^-( S. >'j^*i-gc-r ^ rtgPi? D -y fi-^ 
diclk2C0#-^i:|iIt#-^, ■t'5r*>*>«IS#-f-*Wt^>ix 

[007 11 -5- LT, I*lg5^a-y^ft#diclk2{±, 2/ 
4^^Jfll]SSl 6 3tCfeV^T4^^$iX, 011 ( c ) 
5^$iX/2i? o -y i?(i-f-dclkout*i^j^$tt^ . -e LT . 

*t7):7n-y^{i-f-dclkout{Sm~ji5iI5]gS9 2Sy^r 

U;<7[niKi eosrao. 011 (d) iz^f^^tit^^^- 

^n-y^'{l-^dclkr**^«$it|.. dCT, 01 1 
(d) ^S-:?o-yi7fi-^ndclkr{i 
:7 n -y ^fi^dclkoutlC^-r tX. l^r 'J ^OSS 1 6 0 (C 

[00 7 2] C:c7)tt=. ^MTocr,^-^ S^-^lCfeV^ 

:?'5-:?n-y:?' ^f-^ndc 1 kr Oiz:*>±*< 0 x -y v= ^ 
a y 7fl^dclkout<:7)i:*>T*^'0x y i^^t— i 

1(e) iz^^ti:s>idiz. m-imm^9 ii}>i^lii:h 

^tthp^^^x=i-y ^^m-f-cikdzji:. f^-mmmm9 1 

A;b § ■& ^ a -y ^' ff-^di ci kzt:^^ t T . ±ieB*IiJ 
T 3 A- i^B$^JT o ^ T- i: |5l t B^P^T'S) ■!> ^^JT 1 *^ ^, B$ 

iEijT2irmrafc'(ta?i$tts. -eu-rmif, 01 

1 (e) izm^Xli. fV^'^^ v^m^^\c\kzCr)2cr>m 
mim^ixtz'Pu >y I.znm'th^^-P n >y i?ft#clkd 
z<7):7 o <y ^' {C4 <5D##**M?ixT V^S . 

[00 731 mzmi 1(f) ts^^ixi-iatc, rtSB 

9U'y? m^c 1 kdzcT) 4 cOS-^AMt $ fife ^ o y C E> 
tX. Bt^JTotCiSV^-CVN'-y H3 3*>4>T-:?'3!)^'ai:;'D$ 
ii. ^«6<jtc01 1 (a) tcS^$ix^cl*lS5^'n-y^'ii^ 
diclkz<7)4 c7)S-^*«ft?*t't ^' D -y ^' {CIrI^ UTt-:? 

[00741 \:}±im 1 0 C^SiX/cD L LEIK 5 9<0 



-:?o-y^'fi-^dclkr«omffl**. 2/4^jg0S8l 6 3 

i}-t^\i-,:h-^iXh-^u-y9 fi-f-dcl koutco 4> t-m-ai® iHl 
K 9 1 (=A:»3 (^ISB;? D -y fl-^diclkzfO-jM^dJ- 

[00751 ±iecoJ; o tc. m-^^iilff6 l i: 

m--9}m^e 5t<D^{,zi6\^ximm^th'ji!mifih 

^o yi?m-f-ckO{affl*iO- Xhhb%f.Z\i. "T—^ 

2: ttl:'3-ri. rJ' ^ 5 >^^{Cfc(t-?.?l>g|5i? o -y ^ 

to- TfcSJ:dtcPlE$tLTv^^rfth.tf'5r'?>^rv>. ^ 

LX. Z<r>Zt\i'm--Rlf^-'!^^^b\ , 6 5{Cti(t 

{iD L LESS 5 9 lC±3(tl.affiB#Hcr)|iSj&5A^)?tt^ 
^'0-yi7fi-f-tCt5l^T2n ( ntig^!^) jg^^feOrJ'a 
•y ^ i: $<X'5rftix»i''Sr'b?5rV%^ i: ^Si*-t-i> . 
[00 761 tae-oT^iJiJf, miO>.Z7r.^tltz2/A^ 
JflIIBl6 3*<l/2^J^|limcS^iai.^>ix2.i:. 0 
11(c) S.l/ai 1(d) \,z^ix^'tx^^fifz^U'v 
^'fl-tdclkoutt r/S O >y ^ft-§Tidclkr{ii^tc:fecO 

ti. {4fflit^t5 5 5{Ct3V^T, 01 1 (a) i,Z7fi^tlti 
l^lSB ^ n -y fi-^d i c 1 kzco 2 WS-f-*^ $ ilJt D »y ^ 
eoi:*,±*i 0 rJ' S >- i^'tc^^ itTt x .y t , R 3 to 
##3&J#$iX3t^'n .y 5 yyi,z^^ 

[00771 Z<r>Zti>{\,, ±IE<?5 i d ^r^fr-e^Ja*^ 

D -y ^fi-f-c kco{2:ffl*>'o ' xhtt i iz. 

T—if^^^'thi'^il^'/\,Zi5»h^\-^9U'y^m^ 
C0<affl*n8 0' tn-oXLt-ofzib^ jljE^^'fT->- 

¥X%^j:<^j:h. ^fc. Sg-S.l/f||-4)-)l§l6 1,65 
OiJ-jgggjt^B^.'itSrMS-rntf, ±IB2/4^jaiHlSSl 6 
3<^ft*>'5 1 /2^^lHllS9 4 2rffli^^^ i: 

[0 0781 01 2{i. 07l:^$iiycm— ^7o>y^7^^' 
•y 7 T 5 1 (OmWLiiTr.'f^^mXhh . . 07 
^ilfcIS— ^' O >y ^'VN' y 7 r 5 2 t ^' O y y 7 
r 5 1 fcR^'SrffifiK^W-fl.. 

[0079101 2t;*$ix«)<J: ptc. m-;7D-y:7>'N' 

•y7T5 1Ji:. N^-^:*>;PMO S b 5y>'*;:^.^'NT 1 — 
NT3i:. Pf-V^VPMOS h7>'>-'X^'PT 1~PT 
4i:. 'f Wv-:^' I NV7, I N V8 1 5-#tf . CI ^1 
T% Nf-^-^^^HWOS h7yi^";^^'NT2c7)^^'— btcj'h 
SB^'n«y^'fi-f^ck*«ft*&$ix, N^^;^;HWIOSh9 
>- i^';?. ^' N T 3 O^r'- h tc(i?hgp 9'0 'y9 ft-^/ c k *i 

i&t^Pf-^*;nviosh7:^i^';^^PTi . pt4<^ 
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[ 0 0 8 0 1 LT, ^ A^—yjl^^e nziji^s^ UK 

jVt^'O m— a -y ^ -y 7 T 5 1 A^'vStt-fk^tl^ b . 

■tpdiclkx*«^^$ir. ^i^^iXh. 
[008 11 lai 3{i:, lavtl^^flTtll-^o 

MOS b^yv^^rJ'PTS-^PTTi:. -O-A— I N 

[0082] wCT, N^-\'*;HVIOS h5>'j^;^^'N 
T 6 25.1/ P -f-v ^-;HVI O S h 7 >- i^";^ iJ' P T 5 c^^^'— b 
(C{i;o'> (L) ^'<;Kc;SI^$iX7'v:ft-^csuz*itt*^$ 
ix. N^+^-/HV10S h^^i^'ArJ'NTSSt/P^^^- 
^UM O S h 9 y i^';^^ P T 7 CTjy- h (CJi-ft-^csuxi^ft 

S.t/ P ^-^nw o s h 7 i^';^ ^' P T 6 coy— h tc(i 

1*1^ ^' a -y ^fl-^pdiclkz*<«i^$tlS . 

8= ^ o-y:7A-y7r54 *^'vStt-{l:$ix, ^ o 
•y^'(i-^iclkztCJStT^:^>'N'-^' I nV9t^hP^U 
9 n -y r^'fi^dicl kx*«ai^) $ il^ . 
[0 0843 I17tz;^:?ix!^cm:^a y^ys'y7 
T 5 3co«fi!<i(iIl 1 SC^^ixJ^viiiei^^i^a-y ^'>^'•y 
7 r 5 4 Oli^i: |5l«t'Jb -S , ±iEl*l?S^ d -y m# 
Pdiclkzcofti:)^^^^— ^D-y:J'>'N' y7T 5 1 Ici*?^ 
B£Silf^l*IgP^'a -y ^{t*5<3iclkx*^ttl&$iX. ff-^csu 
x^s.'W (H) V'<.;Ht®«$<XS.'*iT'fflS-ri.. 
T, |gZl:?a •y^^'< y7r 5 3(4, ^i^csuz*^'o 

Ikz^^miJj^iX-S.. 

[008 5] [214{4, ll7l::^$n/tU-fe-y h 

[5]S85 0c7)«fi£S:^^-riIlKll-C-S)§. Hi 4tc^Sixl> 
J: PC. U-t-y M1ISS5 0{4, NORHIKl 2 3-1 2 
5fc. NANDESgl 2 6, 1 2 7 t , >f Wn'— rJ' I N 
VI 0~I NVl St, ^r-— MhISSGT 1--GT4 i;, 
iiaaSSl 18—12 1 t^r-i-tf, -etT. NORI5If& 
1 2 3Cl4fi^ttzauf3-?>'Hcoiiiz3bi«*&$^l, >f y 
I NVl 2C(4l*IgP^D y^ft#pdiclkz*^'«*& 
$iX, I NVl 3 WirtSS^' a v ^-ff-f-pdic 

lkx*ifitj§$ixS, 

[0086] CI T', ^f-^^ttzaiXnvy Hcomz^^O'^ 
'J-k-y MUSSSO^^'Stt-fbSix, i*I«l5 
^'n-y ^fi-§pdiclkz, pdiclkxCJCt-T^c^l-^csuz, csux 
36^ -^n-fix-f ^^^N'-rJ'I NVl 5. INVi4J:0tlJ 
:^)$fLl><, fl-^ttzX{43-7i^h'coinz*<yW P'^. 

McS^-rSi:. ft^cusztiVN-^ (t 

[0087] iXC. ElSti. 07C^$*tJtlg— 



S6 l<?)1f^?rS^-^lHl88iaTfc-l.. 01 5tC^$tt|,i 
etc. m-^^I§S6 NANDIUSSl 2 8-13 6 
WN'-^J' I NV 1 6. I NVl 7i:S:-iS-t^. -et 
|*|g5:;'n>y;?fi-f-diclkz*«NANDll]Kl 2 8{C« 
l^^ixSfc^^C, fi-f-csuz*M y.'N'-^ I NV 1 6C« 
^^t\.h, -et-C. ^-^^Jl§§6 1{4, «*&$iX-g>ft-^ 
csuz*io'>U'<.;PC2»-r-|.i:i^vS14-fti:^ix. NAND 
mSi 1 3 5 *»^>rta5^' n -y :7fi-^iclke0z*«ai:b$*X. 
NAND[H]Sll36*>^>|*lgP^'a-y^ fi#i c 1 kel8z*«tti 

[0 088] <Ji:C. 01 6{4. ia7C^;^iX3tU-K3 

v>H:ftigistsiHig& ( 0- ) 7 1 comfiK^^-rms&HT- 

81(180' ) 7 5«oli^<4. HI 6^^*S.i^f^'J-K 
3v>'^':ft«|^iillIIIS (0- ) 7 \oymL):.mk^£%,<r, 

[0 089] HI 6tc5^$ixi.J: U-h'n-eyK 
(0* ) 7 U4. NORHIKl 37. 13 
8. 158i:, NANDHlS&l 4 1 — 1 4 3 ^y)<' 
-rJ' I NV 1 8— I NV2 3, INV33— INV36 
M0S^-v>'N-i^:5' 1 3 9. 140, 170. 171 
i: 2r-t-tr. LT . U - H n v> Fread^M wn'-^' I 
NV3 3C«*&$a. F^gPi?Oy^fi-^iclkeOz*M>- 
I NV2 liit'f^ ^' 1 NV34 t NORHl 
Kl 3 8Ctt*&$ix-&. -eLT. U-Hr?v>'Kreact 
1*1^^7 n -y n-f-i cl keOzCO{4ffi*^}ii -:. 3t t ^ C , -f ^ 
ys-:? I NV 2 3*»^>^>'NVi^x2r^f >'W V^V(r>m. 

■fTactpoz*<ai^j$ns. 

[0090] Jj;:C, HI 7(4, H7C^$nJt3-7>'K 
l2.figEl 4<7)lffiaS:^-riI]gSHt:'$>^. HI 7C^$ix 
SioC. 3 -7 ^-K 12,^351 4(4, N^-V^>;HVIOS h 
7>'>'':^^'NT9— NTl 6i:. P^-v^-^l-MO S 
>'->';^^PT8~PT 12b. -i Vf's—^ I NV24 — 
INV30t. NANDII]?&144t, ■7-y^I118S14 

V26. I NV28(CttifA;^^ rtgB:7ay :7<i-fT>dic 
Ikz^i'f V-A— INV24i:NAND1118&144, N 
^^^VHWOSh7>'>'*X^'NT9, NT14<^y-h 
&l/P^-v:t-;HWOS h9>i^:^:J'PT8. PT11<?D 

yN'-:?' I NV3 0*»'bai:^J$ixS. 
[009 1] <J:C, HI 8{4. H7C^$ixJt;&'>y:S' 

(0" ) 1 3(rm^^^'t^wmx'iih . ^Sr^, H7(c 

^^^tifzii^y^ (180° ) 7 70tg«{4, HI 8C 
^^^ixfiij'^y'^ (0- ) 7 3<7)^i^i:|5|«:5ri,c7)-C'S) 

[009 2] HI 8C^$iXi.J: 3C (0 
' ) 7 3i4, ifeillIlSS14 6-l 5 0i:, Wn'-^' I 
NV3 1i:€:-S-tf, -eUT, ^SHIKI 4 6(4y-hG 
T5, GT6t. 'f Vv'N'--^' I NV3 2i:. ^'O-y^'h 
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-O'A— rJ'C I NVi:, ■5-y^lHll8l 5 1 i:Sr-^;^i, *f 
- h G T 5 (C(i(t-§-ractpOz*^tt*^ $ ix I. . 

[00 9 3] Clw-C', tilfllHl8814 7. 14 8. 14 
9.150 {i-etl-f nJblBfSraiHlSI 1 4 6 ^: ^Wj:mL 
Sr^L. tfeSEISS 1 4 7S.t/WllMlSSl 4 Siil^JfilHlSS 

1 4 6 (ciS^iJtggE^n, m?iJ«^^ft/^tfeJl[3SS 1 4 9 

t IfeJlHSS 1 5 0 {it^smss 1 4 8 \,z^nwk-^fih . 

ffeSligSSl 4 6 . 14 7. 14 8-^{±l*ilS5^n-y 
^'«-^oclkeOx*^«l&^ix, f^niHlSSl 4 9^(il*I§5:?' 
a-y:?'ft-f-oclkel8x*i'^Si&?il, ISaESSl 5 O-^tirt 
^^'a-y^'m^oclkol8x5&iffiJ&$ilS. -fLT. 1691111 
SS148, 150*^^ti:, yV^*Sr*-tm-f-*^{±S 
:tiSiJffligC2 3-^aj:^^iX'S.. 

[00 94]<Xl;. iai9{i, mi ^-ZTh^itizm-^Wi 

die, -m-^w^^^sxt-iv}^-^ Ah. 

J§lII]S86 5aai^ll~^JllHl8S6 5bSr-^tf. -eL-T, 
II— 8-i^lHl8l6 5 ati, NANDElBl 0 0— 1 0 2, 

10 5 — 1 08, 1 5 3. 1 5 4Sl/'-^ I NV 

5 5:-^;^. W.ZJjt^'^n^ 5 btiN AN DISSS 1 10. 

111. 114—117. 1 5 5— 1 5 7S.t^>f>'>''\- 

9 I NV6Sr-&tr, 

[009 5] ^tr, l^-^)-Jfl[II!§6 5 a{i[*lSPi?n-y 
:;'fi-^clkdz?:iJ-j^ LTrtSP:? o -y :;'fi-§-oclkeOx, oclk 
el8x2r^L. SgZl^i^lIIKe 5 bJirtgp^o-y^^fl-f- 
clkdx^rrJi-ilLTI^liSPi? D -y ;?{t-f-oclkoOx, oclkol8xSr 
±B)c-rS. ^*3Sgr^^Jltl6 5{i. >f WN'-:? I NV4 
t;tt*&SiXi>ft^csuzlCj:Ol>-fe-/b$iX«>. SJt. ± 
leeONANDIsISSl 5 3, 1 5 7tC{i:, -O-z-N'— rJ' I N 
V4*^A,aJ:^SfLJt^i-^csuz<P0SlKfi^*<«*&$iX. N 
AND SSS 154 — 156 lc(i;i*ia5lli!il|EVi i ti^m^ 

[ 0 0 9 6 ] l-Xlick 0 . *^f4co^«lCf^l>^«f*feit 
gatciixtf, ^-^^§16 l&l^l|-iJ-J^fl6 5tcJ: 
'?:5'o>y:7^iW:a•^$^^•i>3t>^. n^^-a^-j^^^cn 

J: 0 - J'hSB^ n -y :? fi-^ c k . / c k Ti^iS JljS[^-fb t 

[0097] -tfz. mw^'^^mmfh d l 5 9 

^S<(*IgB^'o-y:7ft-tS:. i'h^:5'o-y ;7^i-^c k . / 
ckt3*tUTt«-J^$ix:tfi-^i:{4U=2rV^ii:t;a:'3. D 
LLI118l5 9tCA:^3$ii-'2>«^Sj5ri!'-^< LT. DLL 

-?-tT$f>ll(4, DLL[aK5 9<0lH]S«««Sr«M 
DLL|llK5 9t;-i-^*l&fi^C0« 
JK2rl*]±$-ti:i.C:t*^'T'§. DLLUlSgS 9l:J: OSSS 

[0098] 



^jg-r i. ^ i: i 0 m-<Ol^gJ5:7 a >y :? fi-t ^r^BSt-TI. 
Iizco^jf *a t . ^-'<r>n%9 n .y ^ fi-f - i: ||-<^i*i 
g5^'n>y^fi-ti:l:JCtr, x-^&fli:tl-ri>T-^ai 

[0099] ^^X\ ^Wmt. 9\-m'a'y ^m^t 

ft-^C^fiLffl^2n (nJig^) JlX95tiOi?n-yi?fl-§- 

[ 0 1 0 0 1 if^, m-eo^m^&bf^-<r)^m^mt 

fitm-co^m^&t ^mmt5.xmzmm^-^hzbiz 

miz^m.-r^ztifiT^^. 
[0101] t5^o. ^\-m*^^mi^-th^-?yvizXK>o 

m-<7)^^^m<^mmzi5i'r^ e s c: t js^t- 

[ 0 1 0 2 ] i 3t . >'N' -y 7 T U y^^m'±^^tlfzm 

^^■i^m Lxm-cop^^^a -y ^'fi-^sr^-r 

mm^mi)^hiii:fj^ixtim^t:^mLxm 
-<7if^^:^^-y^m^i:^^-r^m-<7)^m^^b. m 

-<^^U^ a -y :?fl-ti:m-<0rtg|5:? a-y^^m^b tciE 
n y:7^-tOj^i^*iS<:5r?.J®-&lii3V^-CL, 

tmm^tirzm-<D{^Sii:^ d .y ^'it-^ai/n-ortSB^' 

mm^mz:K:fj^tiim^cr,Wiz:i&m-ti>z 
bifix'^i>tziib. mm^si<r>\simmmt:&m-rizbi>z 
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[03] iaitC*§n^vlDLL[IlSS(7)«^^^-rilT'J) 
[04 ] 03fC^$*T./SDLL|HIBolSf^&n^-rJSI[Jg0 

[07 ] *5%B3i7)^i£io?i^lB{c^S^a|flsiE^SilS<0« 
[08] 07lc^$ix^^^^i*ifi1«^g(O»f^&^-r» 

[09] mi iz^^ixtz^mmi^^<r)^m.^^<r> 

[01 0] 07l^^?iX7tDLL|IISScO:m^$:S^-r0T 
[011] 01 0C*$ix;^cDLL[BISSOlllf^SrS^-r^ 
[01 2] 071^^:5 n/>:ll-^'D>y^'yN-.y7r<?3«l£ 
[01 3] 07tc*$n7t^~^'n-y^A-y7r««^ 

[014] 07t3^$n/cy-b-y Massoms-^-risi 

880-Cfc'S>. 

[01 5] 07l=75$n/c^-^)S§5c^flllSS-5^-riIIffi 

[01 6] 07lzs^$ix/;'J-K3vyH:^JtlOilI8& 
c7)«^S:*-tII18S0-C-S>^ . 

[01 7] 07{C^$rft7t3V:^K^g6^Ofi|fi£^^^-r 
I1]S«0T'$>I.. 

[018] 07tc^$*x^c;<?'>>':?<Olf^SrS^-ri£lS&0 

[019] @7t:^$*i^mi:^J-Jlg«0?gjR2:^-f|Il{& 
0'T:-S)-i.. 

[W^COtKBfl] 
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